Abstract. Study of the concentration and isotopic composition of strontium and rubidium in hornblende diorite dikes and sills of Precambrian age from the Panamint Mountains of California showed that these rock systems were enriched in radiogenic Sr during a late Mesozoic metamorphism. Enrichments in radiogenic Sr were observed for total-rock samples which yielded apparent ages of up to 34,000 m.y., although there is no obvious petrographic evidence for such metasomatic changes. These results indicate that some caution is necessary in interpreting the Sr isotopic composition of rocks in terms of their original source or in assuming that 'total rocks' form closed systems. In general, the initial isotopic Sr composition should be determined, not assumed.
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The earlier data showed that the augen gneiss had lost radiogenic Sr and suggested that the granite had been enriched in radiogenic Sr. It was expected, however, that more spectacular enrichments could be observed in the diortrio dikes and sills which have low Rb/Sr ratios and which are in contact in many places with the World Beater complex, which contains rocks having high Rb/Sr ratios.
Results. To have a basis for estimating the original undisturbed Sr isotopic compositions of the hornblende diorite dikes and sills, we obtained samples of 'Pahrump diabase' from localities outside the Stone Corral area. Mafic dikes and sills which are restricted to the lower part of the Pahrump series (Crystal Spring formation) throughout the Death Valley region are considered to be genetically related and of the same age [Wright, 1952] Table 2 and shown in Figure 1 . The 'total rock' sample for CP-436 was 5 kg, but all others were hand specimen size. In the last column of Table 2 It is important to compare the character of the 'Pahrump diabase' in the disturbed and undisturbed areas. The samples from the Warm Spring and Saratoga Spring localities are both typical 'deuterically altered diabase'; they consist of 65 to 75% plagioclase in interlocking blades 5 to 10 mm in length, about 20 to 30% interstitial clinopyroxene, about 5% ilmenite, and about 1% apatite in elongate rods. The plagioclase is zoned, and is multiply and complexly twinned; it is extensively saussuritized with abundant clinozoisite in an albite matrix. The clinopyroxene has been almost completely altered to pseudomorphic aggregates of uralitic amphibole, clinozoisite, calcite, chlorite, and green biotite--only rare relics of clinopyroxene persist.
In contrast, the dioritic dikes of the Stone Corral area consist of about 60 to 65% hornblende in interlocking blades about 0.5 mm in length, about 30 to 35% plagioclase (An 32), 3 to 5% ilmenite, and less than 1% apatite. They may also contain as much as 2 to 3% biotite, clinozoisite, quartz, calcite, and chlorite. The plagioclase is untwinned, has a rather undulose extinction, and contains very little trace of alteration products. The hornblende contains no pyroxene cores but is itself somewhat altered on its margins to fine needles of actinolite. Hornblende is more abundant in the sills, which may consist almost entirely of interlocking hornblende blades, 2 to 3 cm across, peripherally altered to fine needles of actinolite, biotite, chlorite, clinozoisite, and carbonate, with about 5% interstitial plagioclase and 3% ilmenire. It is of interest to note that the isotopic Sr composition has not been changed in the rocks which show obvious alteration, whereas the isotopic composition has been extensively changed in rocks which on the basis of both The isotopically disturbed systems occur in an area of Mesozoic middle-grade metamorphism which involved a relatively old Precambrian basement containing highly radiogenic Sr. These rocks show no definitive evidence of metasomatism, as deduced from field and petrographic studies. The significance of these results is that they demonstrate that total-rock systems may be open during metamorphism and that these systems may take on a Sr isotopic composition which is completely secondary without the concurrent production of gross petrographic effects. It is clear that the Sr isotopic composition of a total-rock sample may not be assumed to be indicative of the original source of igneous and metamorphic rocks unless it can be demonstrated that this ratio is unaffected by secondary processes. Also, any Rb/Sr age based on an assumed initial Sr value may be suspect, and there is, in general, a need to demonstrate the initial value for such age measurements.
